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Computational analysis of shape characteristics of gene
expression patterns in the embryo
Jeffrey Christiansen, Peter Stevenson, Shanmugasundaram
Venkataraman, Lorna Richardson, Yiya Yang, Nick Burton,
Duncan Davidson, Richard Baldock
MRC Human Genetics Unit, Edinburgh, UK
Images of structurally complex biological specimens (such as
embryos), stained to visualise biological processes (such as gene
expression) are routinely used in the study of developmental biology.
Over the past several years we have pioneered the use of computa-
tional approaches to allow spatially complex patterns of gene
expression to be analysed based on their shape characteristics. We
have established a public resource (EMAGE), which houses 500,000+
images of in situ gene expression assays in the mouse embryo (for
N10,000 genes), that have been sourced from the community and the
literature, and provides a suite of spatial analysis tools to explore
similarities between the patterns (e.g. to ﬁnd synexpression groups), or
to ﬁnd examples of patterns that have local spatial similarity to a
query domain (e.g. What genes are expressed in a stripe in a particular
location?). The data can also be interrogated using text-basedmethods
(e.g. “What genes are expressed in a named anatomical part (e.g.
eye)?”). New data types to be incorporated in EMAGE this year include
miRNA and putative enhancer element driven reporter data. The data
and tools are freely available from http://genex.hgu.mrc.ac.uk/Emage/
database. Visit the EMAGE trade stand at this meeting for more
information and a hands-on tutorial.
doi:10.1016/j.ydbio.2008.05.341
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The Gene Expression Database (GXD): A resource for
developmental biologists
Constance M. Smith, J.H. Finger, T.F. Hayamizu, I.J. McCright,
J.T. Eppig, J.A. Kadin, J.E. Richardson, Martin Ringwald
Mouse Genome Informatics, The Jackson Laboratory, Bar Harbor, ME, USA
The Gene Expression Database (GXD) is a public resource that
provides developmental biologists with an extensive and easily
searchable database of gene expression information about the
mouse. To enable insights into the molecular networks underlying
developmental and disease processes, GXD integrates expression
information about transcripts and proteins in different mouse strains
and mutants. Expression patterns are described using an extensive
dictionary of standardized anatomical terms, making it possible to
record expression results from assays with differing spatial resolution
in a consistent manner. Images of the original data accompany the text
annotations whenever possible. GXD is integrated with the Mouse
Genome Database, and links to other community databases, to include
expression data in a larger biological and analytical context. Search
forms enable complex searches in which the user can set a variety of
parameters, including developmental stage, anatomical structure, and
gene name and attributes. Data in GXD are acquired from the literature
by our curators and via electronic submission from individual
laboratories and large-scale data providers. To facilitate the submission
of data to GXD, we have developed the Gene Expression Notebook
(GEN). GEN functions as an electronic notebook to store and organize
expression data and images. It also allows the researcher to effortlessly
submit selected expression data to GXD. GXD and GEN are available
through the Mouse Genome Informatics web site at http://www.
informatics.jax.org. GXD is supported by NICHD grant HD033745.
doi:10.1016/j.ydbio.2008.05.342
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Homeodomain proteins in mice and plants: What we know and
what we don't
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Judith A. Blake b,c
a The Arabidopsis Information Resource, Carnegie Institution for Science,
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b The Gene Ontology Consortium, Planet Earth, ME, USA
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The Gene Ontology (GO) project provides structured controlled
vocabularies to describe gene product attributes. Biocurators at model
organisms databases use functional information to annotate genes
with appropriate GO terms. Analyses of annotation sets can be used to
infer shared functionality among genes and to provide hypotheses
about comparative genetic and genomic evolution. Here we explore
knowledge about the homeodomain-containing proteins in a com-
parative study between mouse and Arabidopsis. The homeodomain is
conserved across a wide phylogenetic spectrum. Many homeodo-
main-containing proteins have important roles in development. We
searched the MGI and TAIR databases for proteins with the homeobox
domain and identiﬁed 257 from mouse and 96 from Arabidopsis. We
report on the similarities and differences between the roles of these
proteins in these model systems. Using graphical views, we create a
genome-wide snapshot of known roles of the homeobox genes. A
signiﬁcant proportion of homeobox genes are experimentally unchar-
acterized and those that have been studied play roles in a variety of
developmental processes. Our approach can be used to study the
evolutionary relationships of gene function in gene families from
different organisms. Funded by NHGRI grant HG-002273.
doi:10.1016/j.ydbio.2008.05.343
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